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DETAILED ACTION 

• This application is a 371 of PCT/JP 04/01035 filed 03 February 2004, and claims foreign priority 
benefits under 35 USC 119 (a)-(d) over JP 2003-02571 8 filed 03 Feb 2003. 

• The preliminary amendment filed 08/26/2005 amending abstract, specification and claims has been 
entered. Claims 1-10 as amended are currently pending with the application. 

• The examiner has considered the IDS filed 08/02/2005. 

• The listing of references in the specification is not a proper information disclosure statement. 37 
CFR 1 .98(b) requires a list of all patents, publications, or other information submitted for 
consideration by the Office, and MPEP § 609.04(a) states, "the list may not be incorporated into the 
specification but must be submitted in a separate paper." Therefore, unless the references have been 
cited by the examiner on form PTO-892, they have not been considered. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 (1966), 

that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 

summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 
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This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 
art under 35 U.S.C. 103(a). 

1. Claims 1-2, 4 and 7-10 are rejected under 35 U.S.C. 103(a) as being obvious over Terui et al (JP 09- 
270240). 

Terui et al (JP-240) teach a thermal field emission cathode having a needle electrode prepared 
by forming a cover layer comprising zirconium and oxygen on a tungsten single crystal whose axial 
orientation is <100>. In the thermal field emission cathode, at least one element selected from 2A group 
elements or 3A group elements is added to zirconium oxide to form solid solution, and thereby, cubic 
system zirconium oxide, which is stable phase to repeated temperature rising and falling, and/or 
tetragonal system zirconium oxide, which is metastable phase, are/is formed to prevent the coming off of 
a reservoir (Abstract; Claims 1-3). The preferred composition contained 20 wt% CaO with zirconia (P- 
0019). The method of making the electrode comprised welding a tungsten wire with <100> plane (W[100]) 
orientation to a tungsten wire. The wire W[100] was coated with a slurry of calcined zirconia and calcia. 
The slurry coated wire was heated in the range of 1400-1 800K under vacuum and applied potential, and 
cooled without applied potential (P 0012, 0018-0021). The application of positive potential to the tungsten 
wire to protect it from oxidation under processing conditions would have been obvious because reducing 
the oxidation of metals by applying positive potential is well known (See Bhavani et al, Abstract, Bull. 
Mater. Sci., 1980, 2(4), 265-270). The prior art further teaches a scanning electron microscope containing 
the electrodes, and the use of electrodes in electron beam apparatus (P-0022, 0027). 

The prior art fails to teach a composition containing barium per claims 1 and 9-10; and more than 
one Gp-2A element per claim-4. It is also silent about the operational parameters per claim-7, operational 
temperature of the electrode per claim-9, and fails to teach instant claimed temperature range per claim- 
10. 
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However, the prior art teaches the addition of at least one or more element chosen from Group- 
2A i.e. alkaline earths, and it would have been obvious to a person of ordinary skilled in the art to add 
barium in the composition chosen from a small group of alkaline earths because of similar properties of 
Ca and Ba with predictable results and reasonable expectation of success, and the prior art is suggestive 
of it, and the selection of a known material based on its suitability for its intended use supported a prima 
facie obviousness determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 
297 (1945). The resultant oxide composition meets the limitation of complex oxide in the claims 1 and 4. 

With regard to claim-2, it would have been obvious to a person or ordinary skilled in the art to 
include a Group-3A element in the electrode composition of Terui et al with predictable results and 
reasonable expectation of success, because the prior art teaches the addition of at least one or more 
sorts of elements chosen from 2A and 3A (Claim-3). 

With regard to claims 7-8, the prior art teaches using the electrode in a SEM and electronic beam 
apparatus <claim-8>, and the claimed operating parameters in claim-7 would have been obvious to a 
person of ordinary skilled in the art over optimizing the operating parameters of the equipment as a 
choice of design of the electrode use, because they have similar composition, structure and utility as 
electron source, and such use and optimization is well known in the art (See Terui et al, JP 2001-325910; 
Abstract; P-0004, 0020, 0021, 0023) 

With regard to claim-9, the prior art teaches a functional SEM containing the electron gun using 
the prior art electrode, and claimed method of its use would be obvious. The needle temperature in the 
prior art composition would be obvious because prior art composition, structure and utility are similar to 
that by the applicants and similar compositions are expected to possess similar properties/characteristics. 

With regard to claim-10, the prior art range of 1300-1800K for heating the sample over laps with 
instant claimed range of 1000K-1700 K, and In the case where the claimed ranges "overlap or lie inside 
ranges disclosed by the prior art" a prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 
191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 
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2. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being obvious over Terui et al (JP 09-270240) in 
view of Terui et al (JP 2001-325910) and Nishiyama et al (JP 10-154477). 

The disclosure on the composition and structure of a thermal field emission cathode by Terui et al 
(JP -240) as set forth in rejection-1 under 35 USC 103 (a) is herein incorporated. 

The prior art fails to teach the flat tip electrode per claim 5, and a <21 1> plane per claim-6. 

In the analogous art, Terui et al (JP-910) teach a flat face electron emissive cathode comprising 
single crystals of W [100] as well as spherical shaped electrode for electron guns with high electron 
density. The electrodes could be operated at high angular velocities by choosing the appropriate shape of 
the electrode (Claims 1-3, Fig-1; 0003, 0009, 0020, 0023). The electrode operational temperature was 
between 900-1 500K (P-0015). 

In the analogous art, Nishiyama et al (JP-477) teach an electron source for electron beam 
apparatus comprising a needle like electrode of W/Mo with an orientation of [100] or [21 1] coated with 
mixed oxides of alkaline earth metals. The electrode provided high electron density and operated at 
1000Kor less after an heat treatment of at least 1500K (Abstract; Claims 6-9; P-0006, 0009; 0002). 
Applicants acknowledge this as prior art that uses (Ba, Sr, Ca) oxide as the coating material (See Spec. 
Pg-6, Ln 3-11). 

With regard to claim-5, it would have been obvious to a person of ordinary skilled in the art to 
substitute the electrode design of Terui et al (JP -240) with flat tipped electrode of Terui et al (JP -910) as 
functional equivalent to benefit from high electron density with predictable results and reasonable 
expectation of success because the teachings are in the analogous art of electrodes for electron beam 
apparatus. 

With regard to claim-6, it would have been obvious to a person of ordinary skilled in the art to 
substitute the flat tipped electrode of Terui et al (JP-240)and Terui et al (JP -910) with electrode material 
of Nishiyama et al (JP -477) as functional equivalent to benefit from high electron density with predictable 
results and reasonable expectation of success because the teachings are in the analogous art of 
electrodes for electron beam apparatus. 
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3. Claims 1-4 and 7-10 are rejected under 35 U.S.C. 103(a) as being obvious over Terui et al (JP 09- 
270240) in view of Hamada et al (US 6,432,325). 

Terui et al (JP-240) teach a thermal field emission cathode having a needle electrode prepared 
by forming a cover layer comprising zirconium and oxygen on a tungsten single crystal whose axial 
orientation is <100>. In the thermal field emission cathode, at least one element selected from 2A group 
elements or 3A group elements is added to zirconium oxide to form solid solution, and thereby, cubic 
system zirconium oxide, which is stable phase to repeated temperature rising and falling, and/or 
tetragonal system zirconium oxide, which is metastable phase, are/is formed to prevent the coming off of 
a reservoir (Abstract; Claims 1-3). The preferred composition contained 20 wt% CaO with zirconia (P- 
0019). The method of making the electrode comprised welding a tungsten wire with <100> plane (W[100]) 
orientation to a tungsten wire. The wire W[100] was coated with a slurry of calcined zirconia and calcia. 
The slurry coated wire was heated in the range of 1400-1 800K under vacuum and applied potential, and 
cooled without applied potential (P 0012, 0018-0021). The application of positive potential to the tungsten 
wire to protect it from oxidation under processing conditions would have been obvious because reducing 
the oxidation of metals by applying positive potential is well known (See Bhavani et al, Abstract, Bull. 
Mater. Sci., 1980, 2(4), 265-270). The prior art further teaches a scanning electron microscope containing 
the electrodes, and the use of electrodes in electron beam apparatus (P-0022, 0027). 

The prior art fails to teach a composition containing barium per claims 1 and 9-10; composition 
per claims -3 and 4. It is also silent about the operational parameters per claim-7, operational temperature 
of the electrode per claim-9, and fails to teach instant claimed temperature range per claim-10. 

In the analogous art, Hamada et al teach a hot cathode type electron gun for ultra LSI and 
electron microscopes containing an electron-emitting electrode (122; Fig-21) made of a tungsten wire 
coated with the emitter material (CI-18, Ln 1-24; Fig-21). The emitting material comprised a first metal 
component selected from Ba, Sr, and Ca and mixtures thereof, and a second material component 
selected from Ta, Zr, Nb, Ti and Hf and mixtures there of (Abstract, CI-4, Ln 1 1-27; 47-58). The first metal 
component possessed low work function while the second component reduced the resistivity and 
increased the melting point of the emitting material (CI-14, Ln 17-21). Barium and Ta and/or Zr were the 
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preferred elements in the composition and a typical composition included Ba-Ta-Zr oxides (CI-20, Table- 
1; Samples 1, 3 and 5). BaZr0 3 is encompassed by the composition with the formula M'M m 0 3 type 
crystals formed from the preferred elements of Ba and Ta/Zr. Further, (Ba, Sr, Ca)(Ta/Zr)0 3 is 
encompassed by the same formula when Ba is partly substituted by Sr and/or Ca, because the prior art is 
suggestive of using a mixture of these elements( Table-Ill). The electrode is capable of its use as hot 
cathode or thermionic action produced a higher luminescence with extended life i.e. high-density/ 
improved-characteristics and low-deterioration/extended-life (CI-13, Ln 28-30). The electrode is typically 
used as an electrode in a discharge lamp, electron gun, gas discharge panel, field emission display, 
fluorescent display tube or electron microscope (CI-2, Ln 37-41). 

It would have been obvious to a person of ordinary skilled in the art to substitute the emitter 
coating material in the electrode of Terui et al (JP -240) with the emitter material of Hamada et al (US- 
325) as functional equivalent to benefit from increased luminescence/electron-density with reasonable 
expectation of success, because the teachings are in the analogous art of electrodes for electron guns for 
electron microscopes, that meets the limitations of claims 1-4. 

With regard to claims 7-8, the prior art teaches using the electrode in a SEM and electronic beam 
apparatus <claim-8>, and the claimed operating parameters in claim-7 would have been obvious to a 
person of ordinary skilled in the art over optimizing the operating parameters of the equipment as a 
choice of design of the electrode use, because they have similar composition, structure and utility as 
electron source, and such use and optimization is well known in the art (See Terui et al, JP 2001-325910; 
Abstract; P-0004, 0020, 0021, 0023) 

With regard to claim-9, the combined prior art teaches a SEM containing the electron gun using 
the prior art electrode and claimed method of its use would be obvious. The needle temperature in the 
prior art composition would be obvious because prior art composition, structure and utility are similar to 
that by the applicants and similar compositions are expected to possess similar properties/characteristics. 

With regard to claim-10, the prior art range of 1 300-1 800K for heating the sample (JP-240) over 
laps with instant claimed range of 1000K-1700 K, and In the case where the claimed ranges "overlap or 
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lie inside ranges disclosed by the prior art" a prima facie case of obviousness exists. In re Wertheim, 541 
F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 

4. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being obvious over Terui et al (JP 09-270240) in 
view of Hamada et al (US 6,432,325) further in view of Terui et al (JP 2001-325910) and Nishiyama 
etal(JP 10-154477). 

The disclosure on the composition and structure of a thermal field emission cathode by Terui et al 
(JP -240) in view of Harada (US-325) as set forth in rejection-3 under 35 USC 103 (a) is herein 
incorporated. 

The prior art fails to teach the flat tip electrode per claim 5, and a <21 1> plane per claim-6. 

In the analogous art, Terui et al (JP-910) teach a flat face electron emissive cathode comprising 
single crystals of W [100] as well as spherical shaped electrode for electron guns with high electron 
density. The electrodes could be operated at high angular velocities by choosing the appropriate shape of 
the electrode (Claims 1-3, Fig-1; 0003, 0009, 0020, 0023). The electrode operational temperature was 
between 900-1 500K (P-0015). 

In the analogous art, Nishiyama et al (JP-477) teach an electron source for electron beam 
apparatus comprising a needle like electrode of W/Mo with an orientation of [100] or [21 1] coated with 
mixed oxides of alkaline earth metals. The electrode provided high electron density and operated at 
1000K or less after an heat treatment of at least 1500K (Abstract; Claims 6-9; P-0006, 0009; 0002). 
Applicants acknowledge this as prior art that uses (Ba, Sr, Ca) oxide as the coating material (See Spec. 
Pg-6, Ln 3-11). 

With regard to claim-5, it would have been obvious to a person of ordinary skilled in the art to 
substitute the electrode design of Terui et al (JP -240) and Harada et al (US-325) with flat tipped 
electrode of Terui et al (JP -910) as functional equivalent to benefit from high electron density with 
predictable results and reasonable expectation of success because the teachings are in the analogous art 
of electrodes for electron beam apparatus. 
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With regard to claim-6, it would have been obvious to a person of ordinary skilled in the art to 
substitute the flat tipped electrode of Terui et al (JP-240), Harada et al (US-325) and Terui et al (JP -910) 
with electrode material of Nishiyama et al (JP -477) as functional equivalent to benefit from high electron 
density with predictable results and reasonable expectation of success because the teachings are in the 
analogous art of electrodes for electron beam apparatus. 

5. Claims 1-5 and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hamada et al 
(US 6,432,325) in view of Terui et al (JP 09-270240). 

Hamada et al teach a hot cathode type electron gun for ultra LSI and electron microscopes 
containing an electron-emitting electrode (122; Fig-21) made of a tungsten wire coated with the emitter 
material that meets the limitation of W/Mo needle in the claims 1 and 9 (CI-18, Ln 1-24; Fig-21). The 
emitting material comprised a first metal component selected from Ba, Sr, and Ca and mixtures thereof, 
and a second material component selected from Ta, Zr, Nb, Ti and Hf and mixtures there of (Abstract, Cl- 
4, Ln 1 1-27; 47-58). The first metal component possessed low work function while the second component 
reduced the resistivity and increased the melting point of the emitting material (CI-14, Ln 17-21). Barium 
and Ta and/or Zr were the preferred elements in the composition and a typical composition included Ba- 
Ta-Zr oxides (CI-20, Table-1 ; Samples 1 , 3 and 5). BaZr0 3 is encompassed by the composition with the 
formula M'm"0 3 type crystals formed from the preferred elements of Ba and Ta/Zr. Further, (Ba, Sr, 
Ca)(Ta/Zr)0 3 is encompassed by the same formula when Ba is partly substituted by Sr and/or Ca, 
because the prior art is suggestive of using a mixture of these elements (Table-Ill). The electrode is 
capable of its use as hot cathode or thermionic action produced a higher luminescence with extended life 
i.e. high-density/improved-characteristics and low-deterioration/extended-life (CI-13, Ln 28-30). The 
electrode is typically used as an electrode in a discharge lamp, electron gun, gas discharge panel, field 
emission display, fluorescent display tube or electron microscope (CI-2, Ln 37-41). 

The prior art fails to teach the electrode to be a single crystalline W-wire/needle per claims 1 and 
9, and shaped electrode per claim-5. The prior art is silent about the operating parameters per claim-7 
and electrode characteristics per claim-9. 
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In the analogous art, Terui et al (JP-910) teach a flat face electron emissive cathode comprising 
single crystals of W [100] as well as spherical shaped electrode for electron guns with high electron 
density. The electrodes could be operated at high angular velocities by choosing the appropriate shape of 
the electrode (Claims 1-3, Fig-1; 0003, 0009, 0020, 0023). The electrode operational temperature was 
between 900-1 500K (P-0015). 

With regard to claims 1-5, it would have been obvious to a person of ordinary skilled in the art to 
substitute the electrode design of Hamada et al (US- 325) with flat tipped electrode of Terui et al (JP - 
910) as functional equivalent to benefit from high electron density with predictable results and reasonable 
expectation of success because the teachings are in the analogous art of electrodes for electron guns 
and Hamada is concerned about the a higher luminescence/density. 

With regard to claims 7-8, the prior art teaches using the electrode in a SEM and electronic beam 
apparatus <claim-8>, and the claimed operating parameters in claim-7 would have been obvious to a 
person of ordinary skilled in the art over optimizing the operating parameters of the equipment as a 
choice of design of the electrode use, because they have similar composition, structure and utility as 
electron source, and such use and optimization is well known in the art (See Terui et al, JP 2001-325910; 
Abstract; P-0004, 0020, 0021, 0023). 

With regard to claim-9, the prior art teaches using an electron gun containing the prior art 
electrode in an electron microscope, and claimed method of its use would be obvious. The instant 
claimed needle temperature in the prior art composition would be obvious because prior art composition, 
structure and utility are similar to that by the applicants and similar compositions are expected to possess 
similar properties/characteristics. Further, the combined prior art teaching of 900-1 900K for the operating 
temperature of the electrode (JP -210, P-0015) overlaps with instant claimed range of 1000K - 1300K, In 
the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 
919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 
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6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hamada et al (US 6,432,325) 
in view of Terui et al (JP 09-270240). 

The disclosure on the composition and structure of a thermal field emission cathode by Hamada 
et al (US-325) in view of Terui et al (JP -240) as set forth in rejection-5 under 35 USC 103 (a) is herein 
incorporated. 

The prior art fails to teach the flat tip with a <21 1> plane per claim-6. 

In the analogous art, Nishiyama et al (JP-477) teach an electron source for electron beam 
apparatus comprising a needle like electrode of W/Mo with an orientation of [100] or [21 1] coated with 
mixed oxides of alkaline earth metals. The electrode provided high electron density and operated at 
1 000K or less after an heat treatment of at least 1 500K (Abstract; Claims 6-9; P-0006, 0009; 0002). 
Applicants acknowledge this as prior art that uses (Ba, Sr, Ca) oxide as the coating material (See Spec. 
Pg-6, Ln 3-11). 

It would have been obvious to a person of ordinary skilled in the art to substitute the flat tipped 
electrode of Hamada et al (US-325) and Terui et al (JP -910) with electrode material of Nishiyama et al 
(JP -477) as functional equivalent to benefit from high electron density with predictable results and 
reasonable expectation of success because the teachings are in the analogous art of electrodes for 
electron guns and Hamada is concerned about high luminescence. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to KALLAMBELLA VIJAYAKUMAR whose telephone number is (571)272-1324. The examiner 
can normally be reached on M-F 07-3.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Stanley Silverman can be reached on 5712721358. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 



/KMV/ 

June 30, 2008. 

/Stuart Hendrickson/ 

Primary Examiner, Art Unit 1793 



